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1
CARD INTERMIXING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not Applicable

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH/DEVELOPMENT

Not Applicable

THE NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT

T]

Not Applicable

REFERENCE TO A “SEQUENCE LISTING,” A
TABLE, OR A COMPUTER PROGRAM

Not Applicable

STATEMENT REGARDING PRIOR
DISCLOSURES BY AN INVENTOR OR JOINT
INVENTOR

Not Applicable

BACKGROUND OF THE INVENTION

Field of Invention

The Card Intermixing Device generally relates to the field
of card mtermixing for applications in the casino gaming
industry.

Historical Synopsis of Casino Shufllers

In the mid/late 1980°s the casino industry began experi-
menting with shuflling machines 1n an eflort to increase
productivity and game security. Peripheral Dynamics Inc.
introduced one of the first models, which featured two
discard bins built into the back of a dealing shoe where the
cards could be discarded, alternately. The cards 1n each bin
were combined at the bottom by directing 1-3 cards from
cach side in nflle-shuflle fashion. After these cards were
shuflled, they worked their way to the front of the shoe ready
to be dealt. This process created the first of the “continuous
shuflles.”

Shuille Master Inc. was the first company to offer a fully
automated single-deck shufller. Their first shufller split the
deck mto two halves and used a steel ball to raise the comers
of the halves forcing a ritile, which was then repeated a
number of cycles. This automated single-deck shufller went
through three generations (BG-1, BG-2, and BG-3) before
being replaced by their random-position shufllers. Shufile
Masters’s first multi-deck shufller 1s known as the MD
Shufller. The MD Shufller 1s now 1n 1ts third generation
(MD3) and 1s currently the most popular multi-deck shuiller
in the world today. The MD Shufller employs a roller-based
system to first split the decks into two piles (one card at a
time), and then to combine the two halves into a center,
common bin (one card at a time). A “batch system” 1s used
with both shufllers (two decks or two sets of decks are used
in rotation). ProShuflle 1s another model that emulates the
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2

riffle shuflle, though it requires the dealer to manually split
the deck before emulating the riffle. It shuflles one to six

decks.

In 2005, Shuffle Tech introduced its shuffler as the
“world’s first fully automatic shufller for home games.” The
shufller can automatically divide the deck for a rniflle and
perform a 40-second casino shuflle with three rifiles and one
strip, or a “full randomization shufile” in 120 seconds with
seven riffles and one strip.

New shufllers are still introduced from time to time, for
example, the New Shuflle King II, a shufiler from Europe.
It 1s very similar to all niflle-based shufllers with the excep-
tion of starting the shufile by first dividing the deck into ten
packets before combining them with rollers. To summarize,
the first true rifllers to actually perform a riffle were the
simple mechanical rifllers of the 1940°s. By 1987, the only
true casino rifilers were Shuflle Masters’s BG series. All
other riffle-based shutllers would be better classified as

“pseudo-rifilers” since there 1s no riflling action to combine
the halves, but a roller-based action that moves cards one at
a time from the halves to a common bin to build the shufiled
deck.

The world of shuflling machines all changed in 2000
when Casinovations Inc. developed the Random Ejection
Shufller, the first casino non-rifile shufller. This shufller’s
random number generator selected a position from 1-312 1n
a six-deck game, and then 1-311, 1-310, 1-309, etc., each
time moving an ¢jector to the selected position and ejected
the selected card to the shuflled stack until the shufile was
complete.

Today, casino shufllers are classified according to the
following four categories:

“Roller-Based” pseudo-rifilers (e.g., MD3 from Shuflle
Master).

“Random-Selection” shufllers that can shuflle/move any
selected card to the shutiled stack (e.g., Random Ejection
Shufiler).

“Random-Position” shufllers feed cards oil the top or
bottom of the unshufiled stack into randomly selected
shelves, bins, or positions before combining the cards into a
shuflled stack (e.g., Savant Shufiller).

“Continuous” shufllers where the discarded cards are fed
back into the shuiller to provide a never-ending or continu-
ous supply of cards.

Historical Summary of Rifller Types

1906-1950’s Early hand-cranked niilers

1940°s Mechanical rifllers

1930’s-present Battery operated rifilers

1985 Roller-driven riffler built into dealing shoe—Periph-
eral Dynamics Inc.

1987 First true casino riffler—Shutlle Master’s BG Series

1950°s-present Automated and semi-automated roller-
based rifflers

1997-present Shuille Masters’s MD Series

The early history of shuflling machines 1s firmly based on
the riflle shuflle. Shutflle Masters’s first riftler (BG series)—
has long been replaced by random-positioning shufllers,
while ProShuflle, Shuffle Tech, and similar models have
been limited to the private market. Shuflle Master’s multi-
deck shufller (MD3) 1s the only casino shufller still emulat-

ing the riffle shuflle (pseudo-ntiler).

Technical Problems

Shuflling machines, or shufllers, are widely used in casi-
nos, card rooms and many other venues at which card games
are played. Conventional shufllers are typically adapted to
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receive one or more decks of standard playing cards to be
shuflled. The intended purpose of most shutllers is to shuflle
the playing cards into what 1s believed to be a random order.
Such a random order of the playing cards 1s desirable and
necessary when playing various types of card games such as
blackjack, poker, baccarat and the like. However, in reality
many shufllers have biases which can be exploited by a
skilled player.

T'hus, there 1s still a need for automated
shutilers that function in a manner which better randomizes
the ordering of a deck or decks of playing cards.

Other problems associated with conventional shufllers,
particularly multi-deck models, include excessive size,
excessive weight, excessive mechanical complexity, exces-
sive shuflle time and/or electrical complexity. These exces-
stve complexities yield an inordinate amount of failures,
commonly known as “jams”. This generally results 1n shut-
ting down the gaming table and calling 1n a technical person
to repair the problem. Substantial frustration and lost rev-
enues are generated to both the house and the players whom
are oiten begrudgingly moved to another table.

Bl

Solution Approaches

A fifth nfiler category has emerged 1n the field of casino
shufflers with the development of the card intermixing
device (90), which will be known commercially as the
FreeFall gravity drop shufller. Single or multiple decks of
cards “freely” fall into an interleaved card stack, unlike true
(non-pseudo) riffler based shufllers which utilize elastic
energy and are not capable of nor been used to shuflle large
stacks of multiple decks.

By having cards fall solely being acted upon gravity, the
card mtermixing device (90) described herein can accom-
modate from one up to ten or more decks for a random
shuffle with only 50-70 mechanical movements with no
direct individual card movements, as compared to the cur-
rent shufllers being used in the gaming industry today that
utilize an estimated 4,000 to 5,000 individual card move-
ments during a 6-deck “pseudo” riflle shutlle. The design
complexity of these current shufllers make for continual
jams with high downtime cost for the casino industry; such
reliability 1ssues are solved by the elegant card intermixing
device (90) design.

For example, the Shuflle Master multi-deck shuiller
(MD3) needs to perform approximately 4,300 independent
mechanical movements (as a minimum) 1n each shuiflle for
their 6-deck shufller. These movements are primarily made
by rollers moving each card a large number of times to just
“stmulate” a rifile shuflle (pseudo-rifile) and do 1t for several
cycles for each shufile. The Shufile Master multi-deck
shufller (MD3) moves the shuflled cards almost 6 of a mile
or almost three football fields in just one shutile. Of course
the MD3 1s wrought with costly and excessive card jams,
often once a shuft.

The current trend in shufller design 1s moving towards a
non-riflle concept, as many experts consider the rifile con-
cept to be outdated. The nflle design concept potential
within the context of an automatic casino shuilling machine
has never been realized until the FreeFall Shufiler.

il

BRIEF SUMMARY OF THE INVENTION

The card intermixing device (90) allows cards (600) 1n a
card stack (605) to be intermixed as to change the relative
positions of the cards (600) within the card stack (605)
through a “card intermixing process”. The intermixing of
cards (600) randomizes the positioning of the cards (600)
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within the card stack (605) relative to the 1nitial positioning
of the cards (600) within the card stack (603). The card stack

(605) may vary from a single deck to ten or more decks.

The card stack (603) 1s cut 1nto a first sub-stack (610) and
a second sub-stack (620). A card-edge lifting structure (500)
rises and lifts the card-edges of the first sub-stack (610) and
the card-edges of the second sub-stack (620). Once the
card-edge lifting structure (500) reaches a certain height, the
cards (600) of the first sub-stack (610) and cards (600) of the
second sub-stack (620) begin to fall by being acted upon
gravity. As the card-edge lifting structure (500) continues to
rise, the remaining cards (600) of the first sub-stack (610)
and the second sub-stack (620) fall by being acted upon
gravity.

As they fall by being acted upon gravity, the cards (600)
of the first sub-stack (610) and the second sub-stack (620)
interleave. The number of cards (600) that fall together at a
time 1s a random phenomenon, ranging {rom one to approxi-
mately ten cards, allowing for a randomized intermixing.
This randomized intermixing prevents a perfect one by one
interleaving, obviating concerns of a faro shuflle. The num-
ber of cards (600) that fall together at a time follows a
probability distribution. The shape of this probability distri-
bution 1s dependent on the design of the card intermixing
device (90) and the specific movements of the elements of
the card intermixing device (90). FIG. 19 illustrates various
example probability distributions for the number of cards
(600) that fall together at a time.

Once all the cards (600) from the first sub-stack (610) and
the second sub-stack (620) have fallen and become inter-
leaved, the cards (600) are “squared up” into the card stack
(605) and the card stack (605) 1s repositioned for the next
step: erther a) the intermixing of the cards (600) 1s completed
and the card stack (605) 1s lifted out of the housing (800)
orb) the intermixing of the cards (600) continues and the
card stack (603) 1s cycled again through the card intermixing
pProcess.

The card intermixing device (90) 1s configured to intermix
the cards (600) of the card stack (605) repeatedly and
automatically. The number of interleaving cycles that the
card stack (605) goes through 1s pre-determined to ensure an
adequately randomized card stack (605).

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 shows a perspective view of the housing (800) of
the card mtermixing device (90), with a card stack (605)
placed through the card funnel (830) onto the first card-
receiving surface (110) of the first card-recerving structure
(100).

FIG. 2 shows a perspective view of the housing (800) of
the card mtermixing device (90), with a card stack (605)
placed through the card tunnel (830), where the card funnel
(830) has a first side surface aperture (850).

FIG. 3 shows a perspective view of the housing (800) of
the card mtermixing device (90), where the housing (800)
has a side aperture (870).

FIG. 4 shows a top view of the housing (800) of the card
intermixing device (90), where a card funnel (830) 1s con-
nected to the top surface (820) of the housing (800). The
card funnel (830) has four side surfaces (840): a first side
surface (842), a second side surface (844), a third side
surface (846), and a fourth side surface (848).

FIG. 5 shows a side sectional view of the housing (800),
where the card funnel (830) has a top opening (832) and a
bottom opening (834) and 1s connected to the top surface
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(820) of the housing (800). The top surface (820) has a top
aperture (810). The bottom opening (834) of the card funnel
(830) 1s positioned over the top aperture (810).

FIG. 6 shows a top sectional view of the housing (800),
where the first card-receiving structure (100) 1s adjacent to
the second card-recerving structure (200). A gap (250) 1s
located between the first card-receiving surface (110) and
the second card-receiving surface (210). The shait (520) of
the card-edge lifting structure (500) 1s positioned within the
gap (250).

FIG. 7 shows a top sectional view of the housing (800),
where the first card-receiving structure (100) 1s adjacent to
the second card-receiving structure (200). The second-third
edge notch (130) and the first-third edge notch (230) accom-
modate a card-edge lifting structure (500) along the third
edge (116, 216) of the receiving surfaces. The second-fourth
edge notch (132) and the first-fourth edge notch (232)
accommodate a card-edge lifting structure (500) along the
fourth edge (118, 218) of the receiving surfaces.

FIG. 8 shows a top sectional view of the housing (800),
where the relative positioning of the first edge (112), second
edge (114), third edge (116) and fourth edge (118) of the first
card-recerving surface (110) 1s shown, and where the relative
positioning of the first edge (212), second edge (214), third
edge (216) and fourth edge (218) of the second card-
receiving surface (210) 1s shown.

FIG. 9 shows a front sectional view of the housing (800),
where the first card-receiving surface (110) 1s located adja-
cent to the top aperture (810) of the housing (800) and a card
stack (605) has been placed onto the first card-receiving
surface (110).

FIG. 10 shows a perspective view of the card intermixing,
device (90) and the elements within the housing (800) (not
shown). Four separate means to linearly translate an object
(900) are shown: a means to linearly translate the first
card-receiving structure (940), a means to linearly translate
the card-edge lifting structure (910), a means to linearly
translate the first push surface (920), and a means to linearly
translate the second push surface (930).

FIG. 11 shows a perspective view of the card intermixing,
device (90) of the elements within the housing (800) (not
shown). The card-edge lifting structure (500) 1s positioned
within the gap (250) located between the first card-receiving,
surface (110) and the second card-receiving surface (210).
The means to linearly translate the card-edge lifting struc-
ture (910) 1s connected to the card-edge lifting structure
(500).

FIGS. 12 (A)-(D) show a front view of the card-edge
lifting structure (500) comprising a shaft (520), a card
separator wall (510), and a pivot connection (340). FIG.
12(A) shows a card edge lifting structure (300) with a
triangular cross section shaft (520); FIG. 12(B) shows a card
edge lifting structure (500) with a circular cross section shatt
(520), FI1G. 12(C) shows a card edge lifting structure (500)
with a step cross section shatt (520); FIG. 12(D) shows a
card edge lifting structure (500) with a knob cross section
shaft (520).

FI1G. 13 shows a front sectional view of the housing (800),
where the first card-receiving structure (100) has translated
the card stack (605) so that a portion of the card stack (605)

1s aligned below the bottom edge (310) of the first push
surtace (300) (the first sub-stack (610)) and a portion of the
card stack (605) 1s aligned above the bottom edge (310) of
the first push surface (300) (the second sub-stack (620)).
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FIG. 14 shows a front sectional view of the housing (800),
where the first push surface (300) has translated the second

sub-stack (620) onto the second card-receiving surface
(210).

FIG. 15 shows a front sectional view of the housing (800),
where the first card-receiving surface (110) 1s aligned to the
second card-receiving surface (210) so that the first sub-
stack (610) 1s adjacent to the second sub-stack (620).

FIG. 16 shows a front sectional view of the housing (800),
where the shait (520) of the card-edge lifting structure (500)
1s being translated upwards, lifting the second edge (614) of
the first sub-stack (610) and the first edge (622) of the
second sub-stack (620).

FIG. 17 shows a front sectional view of the housing (800),
where the cards (600) from the bottom (616) of the first
sub-stack (610) and cards (600) from the bottom (626) of the
second sub-stack (620) have fallen past the shait (520) and
interleaved nto an interleaved card stack (630).

FIG. 18 shows an enlarged view of the interleaved card
stack (630), where cards (600) from the first sub-stack (610)
and cards (600) from the second sub-stack (620) have been
interleaved mto an interleaved card stack (630).

FIG. 19 illustrates various example probability distribu-
tions for the number of cards (600) that fall together at a
time.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

General Parts

The card mtermixing device (90) comprises a {irst card-
receiving structure (100), a second card-receiving structure
(200), a first push surface (300), a second push surface
(400), a card-edge lifting structure (500), a housing (800), a
means to linearly translate the first push surface (920), and
a means to linearly translate the second push surface (930).
The card intermixing device (90) may further comprise a
means to sanitize cards (700).

Housing (800)

The housing (800) provides a physical barrier to the
clements of the card intermixing device (90) housed within
the housing (800), preventing tampering of these elements.
The housing (800) also provides a physical barrier to the
cards (600) being intermixed, preventing tampering of the
cards (600) during the mtermixing process.

A card stack (605) 1s placed onto the first card-receiving
surface (110) through the top surface (820) of the housing
(800) (top-loading housing embodiment) or the side surface
(860) of the housing (800) (side-loading housing embodi-
ment).

Top-loading Housing Embodiment

The housing comprises a top surface (820). The top
surface (820) comprises a top aperture (810). The top
aperture (810) allows the card stack (603) to be moved 1n
and out of the housing (800). The top aperture (810) is
rectangular and sized to fit a standard playing card (600).
Alternatively, the top aperture (810) may be formed by two
shapes: a first shape (812) and a second shape (814). The
first shape (812) 1s rectangular and sized to fit a standard
playing card (600). The second shape (814) lies to the side
of the first shape (812) and allows the dealer better access to
the bottom of the card stack (6035) and the use of a thumb or
fingers to load the card stack (605) or to remove the card
stack (605) from the first card-receiving structure (100).
FIG. 4 shows the top surface (820) with the top aperture
(810), the top aperture (810) having a first shape (812) and
a second shape (814).
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The top surface (820) may further comprise a card funnel
(830). The card funnel (830) surrounds the card stack (605)

being placed onto the first card-receiving surface (110) prior
to the card stack (603) being lowered through the top
aperture (810). The card tunnel (830) surrounds the card
stack (603) after the card stack (6035) emerges through the
top aperture (810). FIG. 1 shows a perspective view of the
housing (800) of the card intermixing device (90), with a
card stack (605) placed through the card funnel (830) onto

the first card-receiving surface (110) of the first card-receiv-
ing structure (100).

Depending on the number of cards (600) in the card stack
(605) bemng placed onto the first card-receiving surface
(110), the card funnel (830) surrounds a portion or all of the
card stack (605). For example, when four to six deck card
stack (605) 1s placed onto the first card-receiving surface
(110), only a portion of the card stack (605) 1s surrounded by
the card funnel (830). When a one deck card stack (603) 1s
placed onto the first card-receiving surface (110), the entire
card stack (603) 1s surrounded by the card funnel (830).

The card funnel (830) 1s shaped as a pyramid frustrum.
The card funnel (830) comprises a top opening (832), a
bottom opening (834), and three or more side surfaces (840).
The top opening (832) 1s larger than the bottom opening
(834) so that the cross section of the card funnel (830)
decreases as a function of the height of the card funnel (830)
and the side surfaces (840) of the card funnel (830) taper
inward. The inward tapering of the side surfaces (840) of the
card funnel (830) repositions imndividual cards (600) relative
to the card stack (605), “squaring up” the card stack (605)
as the card stack (605) i1s lowered through the bottom
opening (834) of the card funnel (830). The “squaring up” of
the card stack (605) minimizes intermixing errors caused by
incorrect card positioming. The card funnel (830) allows the
dealer to stack the cards (600) within the card funnel (830)
without having to manually “square up” the card stack (603).
This allows the dealer to concentrate on other dealing
actions.

In a first embodiment, the card funnel (830) comprises a
top opening (832), a bottom opening (834), a second side
surface (844), a third side surface (846), a fourth side surface
(848) and an first side surface aperture (850) where the first
side surface (842) would normally be located. The second
side surface (844) 1s connected to the third side surface (846)
and the fourth side surface (848). FIG. 2 shows a perspective
view of the housing (800) of the card intermixing device
(90), with a card stack (605) placed through the card funnel
(830), where the card funnel (830) has a first side surface
aperture (830).

In a second embodiment, the card funnel (830) comprises
a top opening (832), a bottom opeming (834), a first side
surface (842), a second side surface (844), a third side
surface (846), a fourth side surface (848), and a first side
surface aperture (850). The first side surface aperture (850)
1s coplanar with the first side surface (842). The second side
surface (844 ) 1s connected to the third side surface (846) and
the fourth side surface (848). The first side surface (842) 1s
connected to the third side surface (846) and the fourth side
surface (848). The first side surface (842) has a first side
surface notch (852). FIG. 4 shows a top view of the housing
(800) of the card intermixing device (90), where a card
tfunnel (830) 1s connected to the top surface (820) of the
housing (800). The card funnel (830) has four side surfaces
(840): a first side surface (842), a second side surface (844),
a third side surface (846), and a fourth side surface (848).
The first side surface (842) has a first side surface notch
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(852). FIG. 1 shows a card funnel (830) with a first side
surface (842) with a first side surface notch (852).

The bottom opening (834) of the card funnel (830) 1s
positioned over the top aperture (810). When the top aper-
ture (810) comprises a first shape (812) and a second shape
(814), the second shape (814) 1s aligned with the fourth side
of the card funnel (830). FIG. 5 shows a side sectional view
of the housing (800), where the card funnel (830) has a top
opening (832) and a bottom opening (834) and 1s connected
to the top surface (820) of the housing (800). The top surface
(820) has a top aperture (810). The bottom opening (834) of
the card funnel (830) 1s positioned over the top aperture
(810).

To start the card stack loading sequence, the first card-
receiving surface (110) 1s vertically translated so that it can
be accessed through the top aperture (810) of the top surtace
(820) or the side aperture (870) of the side surface (860),
depending on the housing (800) embodiment being used.
This allows the dealer to place the card stack (605) onto the
first card-receiving surface (110). The first card-receiving
surface (110) 1s translated by the means to linearly translate
the first card-receiving surface (940). FIG. 9 shows a front
sectional view of the housing (800), where the first card-
receiving surface (110) 1s located adjacent to the top aperture
(810) of the housing (800) and a card stack (605) has been
placed onto the first card-receiving surface (110).

If the card funnel (830) 1s present, the dealer places the
card stack (605) into the card funnel (830) through the top
opening (832) or the first side surface aperture (850) of the
card funnel (830). When the dealer finishes placing the card
stack (605) onto the first card-receiving surface (110), the
first card-receiving surface (110) 1s vertically translated
downwards. As the first card-receiving surface (110) 1is
lowered, the cards (600) 1n the card stack (605) are “squared
up” by the tapering of the side surfaces (840) of the card
funnel (830). By the time the entire card stack (605) has been
lowered through the first shape (812) of the top aperture
(810), the card stack (605) 1s “squared up” and 1s ready to
be mtermixed.

The card stack (605) 1s normally composed of cards (600)
from one or more card decks, the choice of cards (600)
comprising the card deck (605) depending on the type of
casino game that 1s being played. For example, casino
blackjack 1s most commonly played with six to eight decks
of standard 52 playing cards, excluding jokers.
Side-Loading Embodiment

The side-loading embodiment allows the dealer to msert
the card stack (605) from a side of the housing (800) rather
than the top of the housing (800). The housing (800)
comprises a side surface (860). The side surface (860)
comprises a side aperture (870). The side aperture (870) size
may vary to accommodate a card stack (603) ranging from
a single deck to ten or more decks. FIG. 3 shows a
perspective view of the housing (800) of the card intermix-
ing device (90), where the housing (800) has a side aperture
(870).

To start the card stack loading sequence, the first card-
receiving surface (110) 1s vertically translated so that it can
be accessed through the side aperture (870) of the side
surface (860). This allows the dealer to place the card stack
(605) onto the first card-receiving surface (110). The first
card-receiving surface (110) 1s translated by the means to
linearly translate the first card-receirving surface (940).
When the dealer has finished placing the card stack (605),
the first card-receiving surface (110) may have to be verti-
cally translated depending on the location of the side aper-

ture (870) on the side surface (860).
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Inside the Housing (800)

The card stack (605) 1s intermixed inside the housing
(800). The card stack (605) 1s cut into a first sub-stack (610)
and a second sub-stack (620). The first sub-stack (610) and
a second sub-stack (620) are then interleaved. Once inter-
leaved, the cards (600) from the first sub-stack (610) and the
second sub-stack (620) are “squared up” into the card stack
(605), that 1s, the cards (600) are tully positioned over each
other and the edges of the cards (600) do not protrude from
the card stack (605).

The first sub-stack (610) comprises a first edge (612) and
a second edge (614). The second sub-stack (620) comprises
a first edge (622) and a second edge (624).

The first card-receiving structure (100) vertically trans-
lates the card stack (605) to a position 1nside the housing
(800) where the card stack (605) can be intermixed. The first
card-recerving structure (100) comprises a first card-receiv-
ing surface (110) and a means to linearly translate the first
card-receiving surface (940). The first card-receiving sur-
tace (110) comprises a first edge (112), a second edge (114),
third edge (116) and a fourth edge (118). The means to
linearly translate the first card-receiving surface (940) is
connected to the first card-receiving surface (110).

The first card-receiving surface (110) may further com-
prise a channel (120). The channel (120) may be oriented
from the first edge (112) of the first card-receiving surface
(110) to the second edge (114) of the first card-receiving
surface (110). Alternatively, the channel (120) may be
oriented from the third edge (116) of the first card-receiving
surface (110) to the fourth edge (118) of the first card-
receiving surface (110). The channel (120) creates a space
(134) when the card stack (605) 1s positioned onto the first
card-receiving surface (110). This space (134) allows the
dealer to place a finger or a thumb under the card stack (605)
for easier loading onto the first card-receiving surface (110)
and for easier removal from the first card-receiving surface
(110). The cross section of the channel (120) may be shaped
as a trapezoid, square, rectangle, U, or any state-oi-the-art
cross section channel shapes.

The first card-receiving surface (110) may further com-
prise a finger notch (122). The finger notch (122) may be
located on the first edge (112), second edge (114), third edge
(116), or the fourth edge (118) of the first card-receiving
surface (110), depending on the housing embodiment being
utilized. The finger notch (122) in combination with the
second shape (814) of the top aperture (810) allows the
dealer to place a finger or a thumb under the card stack (605)
for easier loading onto the first card-receiving surface (110)
and for easier removal from the first card-receiving surface
(110) 1n the Top-loading Housing (800) Embodiment.

The second card-receiving structure (200) serves as a
repository for the second sub-stack (620) that has been cut
from the card stack (603). The second card-receiving struc-
ture (200) comprises a second card-receiving surface (210).
The second card-receiving structure (200) may further com-
prise a means to linearly translate the second card-receiving
surface. The second card-receiving surface (210) comprises
a first edge (212), a second edge (214), a third edge (216)
and a fourth edge (218). FIG. 8 shows a top sectional view
of the housing (800), where the relative positioning of the
first edge (112), second edge (114), third edge (116) and
fourth edge (118) of the first card-receiving surface (110) 1s
shown, and where the relative positioming of the first edge
(212), second edge (214), third edge (216) and fourth edge
(218) of the second card-receiving surface (210) 1s shown.

The first card-receiving structure (100) and the second
card-receiving structure (200) are adjacent to each other,
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such that the second edge (114) of the first card-receiving
surface (110) faces the first edge (212) of the second
card-receiving surface (210) when viewed from the top of
the card intermixing device (90). FIG. 6 shows a top
sectional view of the housing (800), where the first card-
receiving structure (100) 1s adjacent to the second card-
receiving structure (200). A gap (250) 1s located between the
first card-recerving surface (110) and the second card-
receiving surface (210). The shaft (520) of the card-edge
lifting structure (500) 1s positioned within the gap (250).

The means to linearly translate the second card-receiving
surface allows the second card-receiving surface (210) to be
vertically translated within the housing (800). This vertical
translation allows the intermixing process to occur at dii-
terent heights within the housing (800). For example, when
an eight-ten deck card stack (605) 1s intermixed, the second
card-receiving surface (210) may be vertically translated
lower within the housing (800) so that the eight-ten deck
card stack (605) can be accommodated. When a two-six
deck card stack (605) 1s intermixed, the second card-receiv-
ing surface (210) may be vertically translated higher within
the housing (800) so that the intermixing of the card stack
(605) occurs higher within the housing (800). This allows
the vertical translation of the first card-recerving surface
(110) to be shorter in distance, reducing the travel time
before and after the card stack (605) 1s intermixed, depend-
ing on the housing embodiment being utilized.

The first push surface (300) comprises a bottom edge
(310). The first push surface (300) can translate some or all
of the card stack (605). The first push surface (300) is
initially positioned to the side of the first card-receiving
surface (110), adjacent to the first edge (112) of first card-
receiving surface (110) (“initial first push surface position™).

The first push surtace (300) serves at least two purposes: a)
translates a portion of the card stack (605) from the first
card-receiving structure (100) to the second card-receiving
structure (200), and b) translates the first sub-stack (610)
towards the second edge (114) of the first card-receiving
surface (110) while the second edge (614) of first sub-stack
(610) 1s being vertically translated upwards. The first push
surface (300) 1s connected to the means to linearly translate
the first push surface (920). The means to linearly translate
the first push surface (920) translates the first push surtace
(300) towards the second edge (114) of the first card-
receiving surface (110) and towards the first edge (112) of
the first card-receiving surface (110).

The second push surface (400) comprises a bottom edge
(410). The second push surface (400) can translate some or
all of the card stack (605). The second push surface (400) 1s
initially positioned to the side of the second card-receiving
surface (210), adjacent to the second edge (214) of second
card-receiving surface (210) (“imtial second push surface
position”). The second push surface (400) serves at least
three purposes: a) provides a stop point for the portion of the
card stack (6035) being translated by the first push surface
(300), b) translates the second sub-stack (620) towards the
first edge (212) of the second card-receiving surface (210)
while the first edge (612) of the second sub-stack (620) 1s
being vertically translated up and c¢) translates the card stack
(605) towards the first edge (112) of the first card-receiving
surface (110). The second push surface (400) 1s connected to
the means to linearly translate the second push surface (930).
The means to linearly translate the second push surface
(930) translates the second push surface (400) towards the
first edge (212) of the second card-recerving surface (210)
and towards the second edge (214) of the second card-
receiving surface (210).
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FIG. 6 shows a top sectional view of the housing (800),
where the first push surface (300) 1s positioned to the side of
the first card-recerving surface (110), and the second push
surface (400) 1s positioned to the side of the second card-
receiving surface (210).

To cut the card stack (605) into a first sub-stack (610) and
a second sub-stack (620), the first push surface (300) is
positioned 1n its mnitial first push surface position and the
second push surface (400) 1s positioned in 1ts mitial second
push surface position. The means to linearly translate the
first card-receiving surface (940) translates vertically the
first card-receiving surface (110) so that a portion of the card
stack (605) 1s aligned below the bottom edge (310) of the
first push surface (300) (the first sub-stack (610)) and a
portion of the card stack (605) 1s aligned above the bottom
edge (310) of the first push surtace (300) (the second
sub-stack (620)). When the first card-receiving surface (110)
translates from the top aperture (810) of the housing (800),
the first card-receiving surface (110) translates vertically
downward. At this point, the first card-receiving surface
(110) and the second card-receiving surface (210) are not
necessarily flush. This “off-set” determines the height varia-
tion between the first sub-stack (610) and the second sub-
stack (620) after being cut from the card stack (6035). FIG.
13 shows a front sectional view of the housing (800), where
the first card-receiving structure (100) has translated the card
stack (605) so that a portion of the card stack (605) 1s aligned
below the bottom edge (310) of the first push surface (300)
(the first sub-stack (610)) and a portion of the card stack
(605) 15 aligned above the bottom edge (310) of the first push
surtace (300) (the second sub-stack (620)).

The first push surface (300) then translates towards the
second edge (114) of the first card-receiving surface (110),
coming 1n contact with the portion of the card stack (605)
aligned above the bottom edge (310) of the first push surface
(300) (the second sub-stack (620)). The second sub-stack
(620) 15 translated towards the second edge (214) of the
second card-receiving surface (210) until 1t 1s positioned
onto the second card-receiving surface (210). The second
sub-stack (620) 1s now positioned adjacent to the first
sub-stack (610). The second push surface (400) provides a
stop point for the second sub-stack (620) and prevents
turther translation. The cards (600) 1n the card stack (605)
below the bottom edge (310) of the first push surface (300)
do not translate and remain over the first card-receiving
surface (110)—the first sub-stack (610). FIG. 14 shows a
front sectional view of the housing (800), where the {first
push surface (300) has translated the second sub-stack (620)
onto the second card-receiving surface (210).

Once the second sub-stack (620) 1s positioned onto the
second card-recerving surface (210), the first push surface
(300) returns to its mitial first push surface position. The first
card-recerving surface (110) 1s vertically translated upwards
until the first card-receiving surface (110) and the second

card-receiving surface (210) are substantially flush. This
also means that the bottom (616) of the first sub-stack (610)

and the bottom (626) of the second sub-stack (620) are
substantially flush. FIG. 15 shows a front sectional view of
the housing (800), where the first card-receirving surface
(110) 1s aligned to the second card-receiving surface (210)
so that the first sub-stack (610) 1s adjacent to the second
sub-stack (620).

The means to linearly translate the first card-receiving

surtace (940) has the ability to position a variable portion of
the card stack (605) below the bottom edge (310) of the first
push surface (300). This allows for the card stack (603) to be

cut at different heights, creating a height variation between
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the first sub-stack (610) and the second sub-stack (620). This
provides another way to increase randomness, by varying
the cut height 1n each cycle of card mtermixing.
Card-Edge Lifting Structure (500)

One or more card-edge lifting structures (300) interleave
the cards (600) of the first sub-stack (610) and the second
sub-stack (620) by lifting an edge of the first sub-stack (610)
and an edge of the second sub-stack (620) by vertical
translation. For example, one or more card-edge lifting
structures (500) interleave the cards (600) of the first sub-
stack (610) and the second sub-stack (620) by lifting the
second edge (614) of the first sub-stack (610) and the first
edge (622) of the second sub-stack (620). Each card-edge
lifting structure (500) comprises a shatt (520) and a means
to linearly translate the card-edge lifting structure (910).
Each card-edge lifting structure (500) may further comprise
a card separator wall (510). Each card-edge lifting structure
(500) may further comprise a pivot connection (540).

The card-edge lifting structure (500) may lift both edges
at a time—the second edge (614) of the first sub-stack (610)
and the first edge (622) of the second sub-stack (620)
(“b1-edge lifting™).

The card-edge lifting structure (500) may liit one edge at
a time, either the second edge (614) of the first sub-stack
(610) or the first edge (622) of the second sub-stack (620)
(“mono-edge lifting”).

Bi-Edge Lifting

The card-edge lifting structure (500) may lift both edges
at a time, that 1s, the second edge (614) of the first sub-stack
(610) and the first edge (622) of the second sub-stack (620)
(“b1-edge lifting™).

When the card mtermixing device (90) comprises one
card-edge lifting structure (500) performing bi-edge lifting,
the card-edge lifting structure (500) 1s either positioned: a)
at the third edge (116) the first card-receiving surface (110)
and the third edge (216) of the second card-receiving surface
(210), orb) at the fourth edge (118) of the first card-receiving
surface (110) and the fourth edge (218) of the second
card-receiving surface (210). FIG. 6 shows the card-edge
lifting structure (500) positioned at the third edge (116) the
first card-receiving surface (110) and the third edge (216) of
the second card-receiving surface (210).

When the card mtermixing device (90) comprises two
card-edge lifting structures (500) performing bi-edge lifting,
the card-edge lifting structures (500) are positioned: a) at the
third edge (116) the first card-receiving surface (110) and the
third edge (216) of the second card-recerving surface (210),
and b) at the fourth edge (118) of the first card-receiving
surface (110) and the fourth edge (218) of the second
card-receiving surface (210). When two card-edge lifting
structures (500) are present, the two card-edge lifting struc-
tures (500) may translate at the same velocity or they may
translate at different velocities, creating variations in the
card interleaving process. FIG. 7 shows a card-edge lifting
structure (500) positioned at the third edge (116) the first
card-rece1ving surface (110) and the third edge (216) of the
second card-receiving surface (210), and a card-edge lifting
structure (500) positioned at the fourth edge (118) of the first
card-receiving surface (110) and the fourth edge (218) of the
second card-receiving surface (210).

Mono-Edge Lifting

The card-edge lifting structure (500) may liit one edge at
a time, either the second edge (614) of the first sub-stack
(610) or the first edge (622) of the second sub-stack (620)
(“mono-edge lifting™).

In this mono-edge lifting configuration, a set of two
card-edge lifting structures (500) are utilized: one card-edge
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lifting structure (500) lifts the second edge (614) of the first
sub-stack (610) and another card-edge lifting structure (500)

lifts the first edge (622) of the second sub-stack (620). The

two card-edge lifting structures (500) may translate at the
same velocity or they may translate at different velocities, >
creating variations in the card interleaving process.

When the card mtermixing device (90) comprises one set
of two card-edge lifting structures (500) performing mono-
edge lifting, the set of two card-edge lifting structures (500)
1s positioned: a) at the third edge (116) the first card-
receiving surface (110) and the third edge (216) of the
second card-receiving surface (210), or b) at the fourth edge
(118) of the first card-recerving surface (110) and the fourth
edge (218) of the second card-receiving surface (210).

When the card intermixing device (90) comprises two sets
of two card-edge lifting structures (500) performing mono-
edge lifting, one set of two card-edge lifting structures (500)
1s positioned at the third edge (116) the first card-receiving
surface (110) and the third edge (216) of the second card- ¢
receiving surface (210), and another set of two card-edge
lifting structures (500) 1s positioned at the fourth edge (118)
of the first card-receiving surface (110) and the fourth edge
(218) of the second card-receiving surface (210). The card-
edge lifting structures (500) may translate at the same 25
velocity or they may translate at different velocities, creating,
variations 1n the card interleaving process.

Combination Mono and Bi-Edge Lifting

The card imtermixing device (90) may comprise one
card-edge lifting structure (500) performing bi-edge lifting
and one set of two card-edge lifting structures (500) per-
forming mono-edge lifting.

Gap (250)

For the one or more card-edge lifting structures (500) to
lift the edges of the first sub-stack (610) and the second
sub-stack (620), the shait (520) of the card-edge lifting
structure (500) needs to come into contact with the bottom
(616) of the first sub-stack (610) and the bottom (626) of the
second sub-stack (620). To accomplish this, one or more 4g
gaps (250) are located between the second edge (114) of the
first card-receiving surface (110) and the first edge (212) of
the second card-receiving surface (210).

The length and width of the gap (250) 1s sized to allow the
shaft (520) of the card-edge lifting structure (500) to trans- 45
late within the gap (250) upwards past the first card-
receiving surface (110) and the second card-receiving sur-
tace (210) and come into contact with the bottom (616) of
the first sub-stack (610) and bottom (626) of the second
sub-stack (620). 50

The shaft (520) may be positioned so that the shait (520)
to comes 1nto contact symmetrically with the bottom (616)
of the first sub-stack (610) and the bottom (626) of the
second sub-stack (620). FIG. 16 shows the shaft (520)

translating through the gap (250), allowing the shait (520) to 55
come 1nto contact symmetrically with the bottom (616) of
the first sub-stack (610) and bottom (626) of the second
sub-stack (620). Alternatively, the shait (520) may be posi-
tioned so that the shait (520) comes 1nto contact asymmetri-
cally with the bottom (616) of the first sub-stack (610) and 60
bottom (626) of the second sub-stack (620). This creates an
amount of asymmetry 1n the card falling and interleaving for
the first sub-stack (610) relative to the second sub-stack
(620). FIG. 17 shows the shait (520) translating through the
gap (250), allowing the shaft to come into contact asym- 65
metrically with the bottom (616) of the first sub-stack (610)
and bottom (626) of the second sub-stack (620).
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The gap (250) may span the entirety of the second edge
(114) of the first card-receiving surface (110) and the first
edge (212) of the second card-receiving surface (210).

Alternatively, the gap (250) may span a portion of the
second edge (114) of the first card-recerving surface (110)
and the first edge (212) of the second card-receiving surface
(210). For mstance, corner notches may be added to the first
card-receiving surface (110) and the second card-receiving
surface (210). The first card-receiving surface (110) may
turther comprise a second-third edge notch (130) located at
the corner of the second edge (114) and the third edge (116),
and/or a second-fourth edge notch (132) located at the
corner of the second edge (114) and the fourth edge (118).
The second card-receiving surface (210) may further com-
prise a first-third edge notch (230) located at the corner of
the first edge (212) and the third edge (216) and/or a
first-fourth edge notch (232) located at the corner of the first
edge (212) and the fourth edge (218). The corner notches of
first card-receiving surface (110) relative to the corner
notches of the second card-receiving surface (210) may be
symmetrical or may be asymmetrical.

As a first example, the first card-receiving surface (110)
has a second-third edge notch (130) and the second card-
receiving surface (210) has a first-thuird edge notch (230).
The second-third edge notch (130) and the first-third edge
notch (230) accommodate a card-edge lifting structure (500)
along the third edge (116, 216) of the receiving surfaces.
FIG. 6 shows a top sectional view of the housing (800),
where the second-third edge notch (130) and the first-third
edge notch (230) accommodate a card-edge lifting structure
(500).

As a second example, the first card-receiving surface
(110) has a second-fourth edge notch (132) and the second

card-receiving surface (210) has a first-fourth edge notch
(232). The second-fourth edge notch (132) and the first-

fourth edge notch (232) accommodate a card-edge lifting
structure (500) along the fourth edge (118, 218) of the
receiving surfaces.

As a third example, a combination of the first example and
the second example accommodates a card-edge lifting struc-
ture (500) along the third edge of the receiving surfaces
(116, 21) and a card-edge lifting structure (500) along the
fourth edge (118, 218) of the receiving surfaces. FIG. 7
shows a top sectional view of the housing (800), where the
first card-recerving structure (100) 1s adjacent to the second
card-receiving structure (200). The second-third edge notch
(130) and the first-third edge notch (230) accommodate a
card-edge lifting structure (500) along the third edge (116,
216) of the receiving surfaces. The second-fourth edge notch
(132) and the first-fourth edge notch (232) accommodate a
card-edge lifting structure (500) along the fourth edge (118,
218) of the receiving surfaces.

Shaft (520)

The shaft (520) lifts the second edge (614) of the first
sub-stack (610) and the first edge (622) of the second
sub-stack (620). Because the manner of the card (600)
falling and interleaving 1s dependent on the shape of card-
edge lifting structure (500), care 1s needed to select the most
appropriate shaft (520) shape. Polyhedron (e.g. rectangular
prisms) and non-polyhedron (e.g. cylinders, cones, spheres)
shapes may be utilized. Regular (e.g. cubes) and irregular
polyhedron (e.g. prisms) shapes may be utilized. The card
falling and interleaving is better controlled when the cross
section of the shaft (520) 1s congruent along 1ts central axis.
FIGS. 12 (A)-(D) show a front view of the card-edge lifting
structure (500) comprising a shait (320), a card separator
wall (510), and a pivot connection (540). FIG. 12(A) shows
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a card edge hifting structure (500) with a triangular cross
section shaft (520), FIG. 12(B) shows a card edge lifting
structure (500) with a circular cross section shait (520), FIG.
12(C) shows a card edge lifting structure (500) with a step
cross section shait (520), FIG. 12(D) shows a card edge 5
lifting structure (500) with a knob cross section shaft (520).

(Given their regularity and symmetry, prisms and cylinders
are preferred shapes for the shait (520). A prism 1s defined
as a polyhedron with a first n-sided polygonal base, a second
base which 1s a translated copy of the first base, and n other 10
taces (necessarily all parallelograms) joining corresponding
sides of the two bases. Prism structures include triangular
prisms and hexagonal prisms. FIG. 11 shows a perspective
view of the card intermixing device (90), where the shaft
(520) 1s 1n the shape of a triangular prism. 15

The shait (520) may have a symmetrical cross section or
it may have an asymmetrical cross section with reference to
the card separator wall (510). A symmetrical cross section
allows for a more controlled interleaving of the cards (600)
of the first sub-stack (610) and the second sub-stack (620). 20
An asymmetrical cross section with reference to the card
separator wall (510) allows the cards (600) from both sides
to fall differently, increasing card falling randomness, as
described below.

The shaft (320) 1s oriented so that the shaft (520) can 25
vertically translate within the one or more gaps (250) located
between the first card-receiving surface (110) and the second
card-recerving surface (210) (“lifting orientation™). FIG. 11
shows a perspective view of the card intermixing device (90)
and the elements within the housing (800) (not shown). The 30
card-edge lifting structure (500) 1s positioned within the gap
(250) located between the first card-receiving surface (110)
and the second card-receiving surface (210). The means to
linearly translate the card-edge lifting structure (910) 1is
connected to the card-edge lifting structure (500). 35

The shatt (520) 1s sized to fit within the gap (250) located
between the second edge (114) of the first card-receiving,
surface (110) and the first edge (212) of the second card-
receiving surface (210). The width of the shatit (520) 1s sized
so that the shaft (520) comes 1nto contact with some portion 40
of the edges of the first sub-stack (610), the edges of the
second sub-stack (620), or both. The length of the shait
(520) may span the entirety of the second edge (114) of the
first card-receiving surface (110) and the first edge (212) of
the second card-recerving surface (210). Alternatively, the 45
length of the shait (520) may span a portion of the second
edge (114) of the first card-receiving surface (110) and the
first edge (212) of the second card-receiving surface (210).

If the card-edge lifting structure (500) comprises a pivot
connection (3540), the shatt (520) 1s pivotally connected to 50

the means to linearly translate the card-edge lifting structure
(910). Once all the cards (600) from the first sub-stack (610)

and the second sub-stack (620) have fallen, the shait (520)
stops translating upward. The shait (520) pivots upwards,
downwards, or sideways, to move out of the way so that the 55
card-edge lifting structure (500) can translate downwards
without hitting the interleaved card-stack (630). Once the
card-edge lifting structure (500) has been lowered past the
interleaved card-stack (630), the first card-receiving surface
(110), and the second card-recerving surface (210), the 60
card-edge lifting structure (500) stops translating downward,
and the shaift (520) pivots back to the lifting orientation. This
allows the card-edge lifting structure (500) to perform the
card intermixing process repeatedly and automatically.
Alternatively, the card-edge lifting structure (500) may 65
remain positioned above the interleaved card-stack (630)
until the interleaved card-stack (630) 1s being “squared up.”
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At that point, the card-edge lifting structure (500) 1s lowered
until the shaft (520) 1s positioned above the top (632) of the
interleaved card-stack (630) to constrain the upward move-
ment of cards (600) from the interleaved card-stack (630)
should these cards (600) try to “rise” as the interleaved
card-stack (630) 1s being “squared up.” The shaft (520) 1s a
physical constraint to the upward movement of cards (600)
located on the top (632) of the mterleaved card-stack (630).
Once the mterleaved card-stack (630) 1s “squared up,” the
card-edge lifting structure (500) proceeds as described 1n the
previous paragraph.

If the card-edge lifting structure (500) does not comprise
a pivot connection (540), the downward translation of the
card-edge lifting structure (500) 1s accomplished differently.
Once all the cards (600) from the first sub-stack (610) and
the second sub-stack (620) have fallen, the shatt (520) stops
translating upward. The card-edge lifting structure (500)
remains 1n this position until the card stack (6035) has been
“squared up”” and repositioned onto the first card-receiving
surface (110). At this point, the card-edge lifting structure
(500) translates downward past the card stack (605) through
the one or more gaps (250).

Card Separator Wall (510)

The card separator wall (510) has three functions: a)
separates the first sub-stack (610) from the second sub-stack
(620) as the shaft (520) vertically translates upwards, b)
maintains the second edge (614) of the first sub-stack (610)
substantially flush against the card separator wall (510)
when the first push surface (300) translates towards the
second edge (114) of the first card-receiving surface (110),
and ¢) maintains the first edge (622) of the second sub-stack
(620) substantially flush against the card separator wall
(510) when the second push surface (400) translates towards
the first edge (212) of the second card receiving surface
(210), allowing for a more controlled card falling process.

The card separator wall (510) 1s oriented vertically along
the axis of motion of the shaft (520). The card separator wall
(510) 1s connected to the shaft (520) on a surface of the shaft
(520) that faces upwards.

Interleaving

The interleaving of the cards (600) of the first sub-stack
(610) and the second sub-stack (620) begins by having the
shaft (520) positioned below the first card-receiving surface
(110) and the second card-receiving surface (210). The shait
(520) 1s translated upwards by the means to linearly translate
the card-edge lifting structure (910). Once the shaft (520)
comes 1nto contact with the bottom (616) of the first sub-
stack (610) or bottom (626) of the second sub-stack (620) or
both, the shait (520) continues to translate upward, lifting
the second edge (614) of the first sub-stack (610) and the
first edge (622) of the second sub-stack (620). F1G. 16 shows
a front sectional view of the housing (800), where the shaft
(520) of the card-edge lifting structure (500) 1s being trans-
lated upwards, lifting the second edge (614) of the first
sub-stack (610) and the first edge (622) of the second
sub-stack (620).

As the shaft (520) translates upward, the first push surface
(300) translates towards the second edge (114) of the first
card-receiving surface (110) so that the first sub-stack (610)
1s pushed, and the second push surface (400) translates
towards the first edge (212) of the second card-receiving
surface (210) so that the second sub-stack (620) 1s pushed.
These movements push the first sub-stack (610) and the
second sub-stack (620) towards each other. These move-
ments force the second edge (614) of the first sub-stack
(610) and the first edge (622) of the second sub-stack (620)
to mterleave when the cards (600) from the first sub-stack
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(610) and the second sub-stack (620) tall. FIG. 16 shows the
first push surface (300) translating towards the second edge

(114) of the first card-receiving surface (110) so that the first

sub-stack (610) 1s pushed, and the second push surface (400)
translating towards the first edge (212) of the second card-

receiving surface (210) so that the second sub-stack (620) 1s
pushed.

When the shait (520) reaches a certain height relative to
the first card-receiving surface (110) and the second card-
receiving surface (210), the edges of the cards (600) at the
bottom (616) of the first sub-stack (610) and the bottom
(626) of the second sub-stack (620) fall past the shait (520).

As the cards (600) fall, the cards (600) from the first
sub-stack (610) and the second sub-stack (620) interleave,
creating an interleaved card stack (630). The shait (520)
continues to lift until all the cards (600) from the first
sub-stack (610) and the second sub-stack (620) fall past the

shaft (520). This interleaving process positions the cards
(600) partly onto each other. It 1s necessary to “square up”
the cards (600) to position the cards (600) tully onto each
other. FIG. 17 shows a front sectional view of the housing
(800), where cards (600) from the bottom (616) of the first
sub-stack (616) and cards (600) from the bottom (626) of the
second sub-stack (620) have fallen past the shaft (520) and
interleaved into an interleaved card stack (630). FIG. 18
shows an enlarged view of the interleaved card stack (630),
where cards (600) from the first sub-stack (610) and cards
(600) from the second sub-stack (620) have been interleaved
into an interleaved card stack (630).

As the cards (600) fall and the shaft (520) translates
upward, the first push surface (300) may continue to trans-
late towards the second edge (114) of the first card-receiving
surface (110) and the second push surface (400) may con-
tinue to translate towards the first edge (212) of the second
card-receiving surface (210). This translation maintains the
second edge (614) of the first sub-stack (610) substantially
flush against the card separator wall (510) and the first edge
(622) of the second sub-stack (620) substantially flush
against the card separator wall (5310). This allows for a more
controlled card falling process.

Card Falling Randomness

The cards (600) do not necessarily fall past the shaft (520)
one at a time. It has been observed through extensive testing
that the number of cards (600) falling at one time from the
bottom (616) of the first sub-stack (610) and the bottom
(626) of the second sub-stack (620) follows a random
distribution from one to five or more cards. This card falling
randomness allows the interleaving to be random, similar to
a manual riffle shutlle. This card falling randomness elimi-
nates faro shuflle concerns. This card falling randomness 1s
caused by various eflects including surface tension, micro-
stacking friction, and surface humidity differentials.

This card falling randomness can be augmented 1n a
number of ways. The vertical translating speed of the
card-edge lifting structure (500) can be constant or be
changed as the card-edge lifting structure (500) translates
upward; this speed change can be constant or variable. The
speed changes can be pre-determined or random.

Card vibration can be introduced by the various elements
involved in the interleaving such as the card-edge lifting
structure (300), the first push surface (300), and the second
push surface (400). For example, the card-edge lifting
structure (500) may further comprise a card-edge vibration
actuator (550), where the card-edge vibration actuator (550)
1s connected to the shaft (520). When the card-edge vibra-
tion actuator (350) causes the shait (520) to vibrate as 1t l1fts,
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the vibration imparts additional forces upon the sub-stacks
that modity the card falling randomness.

As another example, the first push surface (300) may
turther comprise a first push surface vibration actuator (320)
and the second push surface (400) may further comprise a
second push surface vibration actuator (420). The first push
surface vibration actuator (320) 1s connected to the first push
surface (300). The second push surface vibration actuator
(420) 1s connected to the second push surface (400). When
the first push surface vibration actuator (320) causes the first
push surface (300) to vibrate, the vibration imparts addi-
tional forces upon the first sub-stack (610) as the first push
surface (300) translates the first sub-stack (610). When the
second push surface vibration actuator (420) causes the
second push surtace (400) to vibrate, the vibration imparts
additional forces upon the second sub-stack (620) as the
second push surface (400) translates the second sub-stack
(620).

As another example, the means to linearly translate an
object (900) may impart vibration. The means to linearly
translate the card-edge lifting structure (910) may impart
vibration upon the shait (520). The means to linearly trans-
late the first push surface (920) may impart vibration upon
the first push surtace (300). The means to linearly translate
the second push surface (930) may impart vibration upon the
second push surtace (400).

The vibration actuators are operatively connected to the
computer controller (1000). The computer controller (1000)
determines the vibration presence, amount, and duration.
Free-Falling Vs. Added-Force-Falling

The basic upward translation by the card-edge lifting
structure (500) causes the cards (600) to free-fall when the
edges of the cards (600) at the bottom (616) of the first
sub-stack (610) and the bottom (626) of the second sub-
stack (620) fall past the shaft (520). Free-falling 1s defined
as the motion of an object where the only force acting upon
an object 1s gravity.

Additional forces may be added to gravity to alter the
talling of the cards (600) from the first sub-stack (610) and
the second sub-stack (620). Added-force-falling 1s defined as
the motion of an object where there are one or more
additional forces added to gravity to act upon an object.

Added-force-falling may be added with force generating
systems such as pneumatics and elastics.

Added-force-falling can also be introduced to the cards
(600) by altering the motion of the first push surface (300)
and the second push surface (400). The first push surface
(300) and the second push surface (400) can translate the
first sub-stack (610) and the second sub-stack (620) so that
the cards (600) push against the card separator wall (510)
introducing compression, torsion, tension, shear, and bend-
ing forces. These forces impart upon the cards (600) energy
that 1s released as the card falls from the shaft (520). This
released energy alters the card interleaving.

Squaring Up and Repositioning

Once all the cards (600) from the first sub-stack (610) and
the second sub-stack (620) have fallen, interleaving into an
interleaved card stack (630), the interleaved card stack (630)
1s “squared up” into the card stack (605) and the card stack
(605) repositioned to continue the card mtermixing process
or to finish the card intermixing process. There are at least
two methods to “square up” the interleaved card stack (630)
into the card stack (6035) and to reposition the card stack
(605) to continue or end the card intermixing process.

The first method 1volves separate squaring up and repo-
sitioning steps. To “square up” the interleaved card stack

(630) from the first sub-stack (610) and the second sub-stack
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(620) 1nto the card stack (605), the first push surface (300)
translates towards the second edge (114) of the first card-
receiving surface (110) so that cards (600) from the first
sub-stack (610) are pushed. The second push surface (400)
translates towards the first edge (212) of the second card-
receiving surface (210) so that cards (600) from the second
sub-stack (620) are pushed. These movements force the
interleaved card stack (630) from the first sub-stack (610)
and the second sub-stack (620) to be fully positioned onto
cach other, “squaring up” the interleaved card stack (630)
into the card stack (6035). Once the interleaved card stack
(630) has been “squared up” into the card stack (605), the
card stack (605) 1s repositioned onto the first card-receiving
surface (110). The first push surface (300) returns to its
initial first push surface position, that 1s, the first push
surface (300) translates towards the first edge (112) of the
first card-receiving surface (110) until the first push surface
(300) 1s adjacent to the first card-receiving surface (110).
The second push surface (400) translates towards the {first
push surface (300), moving the card stack (603) until the
interleaved card stack (630) 1s repositioned onto the first
card-receiving surface (110) and the interleaved card stack
(630) 15 “squared up” 1nto the card stack (605). The second
push surface (400) then translates back to 1ts 1imitial second
push surface position.

The second method allows for the *“squaring up” and the

repositioning to occur at the same time. To “square up” the
interleaved card stack (630) from the first sub-stack (610)

and the second sub-stack (620) into the card stack (605) and
to reposition the card stack (605), the first push surface (300)
returns to 1ts 1nitial first push surface position; the first push
surface (300) translates towards the first edge (112) of the
first card-receiving surface (110) until the first push surface
(300) 1s adjacent to the first card-receiving surface (110).
The second push surface (400) translates towards the first
push surface (300), moving the card stack (603) until the
interleaved card stack (630) 1s repositioned onto the first
card-receiving surface (110) and the interleaved card stack
(630) 15 “squared up” 1nto the card stack (605). The second
push surface (400) then translates back to its 1nitial second
push surface position.

When the card stack (605) 1s repositioned onto the first
card-receiving surface (110), the intermixing process 1s
completed and counted as one (1) intermixing cycle.
Cycling Through

Once the card stack (605) has been repositioned onto the
first card-receiving surface (110), either a) the mtermixing of
the cards (600) 1s completed or b) the mtermixing of the
cards (600) continues and the card stack (605) goes through
another intermixing cycle of the mtermixing process.

When the intermixing of the cards (600) 1s completed, the
card stack (603) 1s translated for removal from the housing
(800). This translation may be automatic or on-demand. An
on-demand option allows the card stack (605) to remain
within the housing (800) after intermixing to eliminate the
potential of the card stack (605) being hit and knocked over
or being tampered. This on-demand option may be activated
through the interface operatively connected to the computer
controller (1000).

When the housing (800) comprises a top surface (820)
and a top aperture (810), the first card-receiving surface
(110) 1s translated vertically so that the card stack (605) can
be accessed through the top aperture (810) of the top surface
(820) of the housing (800). The card stack (605) emerges
from the housing (800) and the dealer can remove the card
stack (605) from the first card-receiving surtace (110). If the
second shape (814) of the top aperture (810) 1s present, the
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second shape (814) of the top aperture (810) and the finger
notch (122) of the first card-receiving surface (110) allow
the dealer to place a finger or a thumb under the card stack
(603) for easier removal. If the card funnel (830) 1s present,
the card stack (605) emerges through the top aperture (810)
and the bottom opening (834) of the card funnel (830).

When the housing (800) comprises a side surface (860)
and a side aperture (870), the first card-receiving surface

(110) 1s translated vertically so that the card stack (605) can
be accessed through the side aperture (870) of the side
surface (860) of the housing (800).

If the intermixing of the cards (600) continues, the first
card-receiving surface (110) 1s translated vertically by the
means to linearly translate the first card-receiving surface
(940) so that a portion of the card stack (605) 1s aligned
below the bottom edge (310) of the first push surface (300)
(the first sub-stack (610)) and a portion of the card stack
(605) 15 aligned above the bottom edge (310) of the first push
surface (300) (the second sub-stack (620)). The intermixing,
process continues as described previously 1in the 13th Para-
graph of SubSection Inside the Housing (800).

The card mtermixing device (90) may be programmed to
intermix the cards (600) of the card stack (605) repeatedly
and automatically. The number of intermixing cycles that the
card stack (605) goes through 1s pre-determined to ensure an
adequately randomized card stack (605).

The randomness of the intermixing of the cards (600) can
be adjusted 1n a number of ways. First, the number of
intermixing cycles can be changed, typically ranging from
three to nine mtermixing cycles. Second, the speed of the
vertical translation of the shait (520) might change depend-
ing on the number of cards (600) 1n the card stack (605)—
¢.g. 1t might take a second or two to go through an inter-
mixing cycle with a single deck or up to twenty seconds or
more with six to ten decks. Third, the speed of the vertical
translation of the shaft (520) might differ—up to twenty
seconds or more—in any given intermixing cycle, with the
speed changes being predetermined or randomly deter-
mined. These features may be set by house management

through an interface.
Means to Sanitize Cards (700)

The Pandemic of 2019 has demonstrated that the COVID
virus 1s highly infectious with high morbidity outcomes. To
handle these characteristics, the entire fabric of society has
been unwound and rewoven to ensure 1ts survival. In other
words, this Pandemic resulted in a “new normal” being
established. Sanitation practices for people and objects alike
have been rethought, becoming more rigorous and thorough,
as any high tratlic, visible surface 1s a potential source of
exposure and potential infection.

In this context, the handling of playing cards in casinos
should be considered a serious source for exposure, as any
given card 1n casino games such as poker and blackjack can
be handled upwards of several hundred times 1n a 24-hour
time period. Playing cards are potentially contaminated
during each and every hand being played. For example, at
poker or blackjack, when a player sits for hours (as often the
norm), literally “hundreds™ of people will be touching the
playing cards at just one session of playing.

Furthermore, the design of current card shuflling
machines actually ensures that “exposed” cards are inter-
mixed with other cards, creating an extreme threat of virus
and bactenia transmission. Current card shuflling machines
are complex with multiple pathways, gears, pulleys, and
slots, making them hard, expensive, and time consuming to
clean to prescribed sanitary levels.
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The card interleaving allowed by the card intermixing
device (90) does away with the sanitary limitations of
current card shuflling machines. There 1s a minimum of
complex, moving parts, but more importantly, the card
interleaving creates opportunities for cards (600) to be
sanitized while the card stack (603) i1s being intermixed.

A means to sanitize cards (700) can include a variety of
physical mechanisms, individually or in combination. For
instance, cards can be subject to electromagnetic radiation
generated for example by an infrared or ultraviolet ray
generator. Current research suggests that a sustained expo-
sure ol electromagnetic radiation can decrease activity by
upwards of 80%.

Another approach to a means to sanitize cards (700) 1s to
immerse the cards through a gas bath created by a gas
generator. A suitable sanitizing gas, for example, can include
a concentration of ozone, generated by an ozone generator.
Ozone sterilization 1s commonly used 1n hospitals to sanitize
equipment and significantly reduce or eliminate the spread
of bacteria. Coronaviruses are classified as “enveloped
viruses”, which are typically more susceptible to “physico-
chemical challenges” such as ozone. Ozone kills this virus
type by breaking through the outer shell into the core,
resulting 1n damage to the viral RNA. Ozone can also
damage the outer shell of the virus in a process called
oxidation. Put simply, exposing Coronaviruses to suilicient
ozone doses can result in them being 99% damaged or
destroyed. CPAP ozone sterilizers claim 1n excess of 99.9%
sterilization.

As the cards (600) of the card stack (6035) fall from the
shaft (520), the front and back sides of the cards are exposed
to the atmosphere within the housing (800). Having the
means to samtize cards (700) within the housing (800)
allows for the buildup of an eflective concentration of gases
or the emission of an effective amount of electromagnetic
radiation to sanitize the cards (600). This means to sanitize
cards (700) can range from a few second exposure to a
continuous exposure while the card stack (603) 1s being
intermixed. FIG. 9 shows a front sectional view of the
housing (800), where the means to sanitize cards (700) 1s
located at the bottom of the housing (800).

Means to Linearly Translate an Object (900)

The means to linearly translate an object (900) 1s a device
that uses a prime mover (970), such as electro-mechanics,
pneumatics, hydraulics, to provide linear motion, allowing
the object to linearly translate.

An example of such a device 1s a linear actuator (960). A
linear actuator (960) includes mechanical actuators, hydrau-
lic actuators, pneumatic actuators, piezoelectric actuators,
twisted and coiled polymer (TCP) actuators, electro-me-
chanical actuators, linear motors, and telescoping linear
actuators. https:en.wikipedia.orgwikilinear_actuator

The linear actuator (960) may also comprise guideways
(980). The linear actuator (960) may be closed looped or
open looped. The linear actuator (960) may also comprise
optical sensors (990) that track the location of the means to
linearly translate an object (900).

When an electro-mechanical actuator 1s used, a variety of
rotary motor (972) prime movers (970) may be used, includ-
ing stepper motors. Stepper motors allow for small, finite,
precise movements. In combination with the computer con-
troller (1000), a stepper motor can achieve very precise
positioning and/or speed control. Stepper motors have the
ability to move forward and reverse 1n tiny increments to
impart vibration.

The card intermixing device (90) comprises four separate
means to linearly translate an object (900): a means to
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linearly translate the first card-receiving structure (940), a
means to linearly translate the card-edge lifting structure
(910), a means to linearly translate the first push surface
(920), and a means to linearly translate the second push
surface (930). The card mtermixing device (90) may further
comprise a means to linearly translate the second receiving
surface.

The means to linearly translate the first card-receiving
structure (940) 1s connected to the first card-receiving struc-
ture (100). The means to linearly translate the card-edge
lifting structure (910) 1s connected to the card-edge lifting
structure (500). The means to linearly translate the first push
surface (920) 1s connected to the first push surface (300).
The means to linearly translate the second push surface
(930) 1s connected to the second push surface (400). The
means to linearly translate the second receiving surface 1s
connected to the second card-receiving structure (200).

FIG. 10 shows a perspective view of the card intermixing
device (90) of the elements within the housing (800) (not
shown). Four separate means to linearly translate an object
(900) are shown: a means to linearly translate the first
card-receiving structure (940), a means to linearly translate
the card-edge lifting structure (910), a means to linearly
translate the first push surface (920), and a means to linearly
translate the second push surface (930).

Computer Controller (1000)

A computer controller (1000) 1s used to control the
movements within the card intermixing device (90). Spe-
cifically, the means to linearly translate the first card-
receiving structure (940), the means to linearly translate the
card-edge lifting structure (910), the means to linearly
translate the first push surface (920), and the means to
linearly translate the second push surface (930) are opera-
tionally connected to the computer controller (1000). When
the card mntermixing device (90) further comprises the
means to linearly translate the second card-receiving sur-
face, this means to linearly translate the second card-receiv-
ing surface 1s operationally connected to the computer
controller (1000).

An interface provides human interaction with the com-
puter controller (1000). The interface 1s operatively con-
nected with the computer controller (1000). The interface
allows the setting of various operational variables for the use
of the card intermixing device (90) such as: a. number of
card decks being intermixed b. stack cutting parameters c.
intermixing timeirame d. number of and parameters for
intermixing cycles e. lifting member parameters 1. automatic
or on demand card stack entry/exit g. sanitizing oil/on h.
troubleshooting sequences
Power Supply (1100)

The card intermixing device (90) comprises a power
supply (1100). The input of the power supply (1100) may be
AC power (e.g. wall plug), DC power (for stand-alone
applications e.g. batteries) or both (with DC power as a
back-up power source). The output of the power supply
(1100) may be AC power, DC power, or both, depending on
the power needs of the card itermixing device (90) ele-
ments. FIG. 13 shows the computer controller (1000) and
the power supply (1100) at the bottom of the housing (800).

The DC power mput embodiment 1s primarily utilized 1n
spaces where card tables are deployed but AC power input
1s not available or impractical. This allows card imntermixing
at the card table in situations not otherwise possible—e.g.
tables being temporarily set up for poker tournaments.
Operation of the Card Intermixing Device (90)

To start the card stack loading sequence, the first card-
receiving surface (110) 1s vertically translated so that it can
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be accessed through the top aperture (810) of the top surtace
(820) or the side aperture (870) of the side surface (860),
depending on the housing (800) embodiment being used.
This allows the dealer to place the card stack (605) onto the
first card-receiving surface (110). The first card-receiving
surface (110) 1s translated by the means to linearly translate
the first card-receiving surface (940).

If the card funnel (830) 1s present, the dealer places the
card stack (605) into the card funnel (830) through the top
opening (832) or the first side surface aperture (850) of the
card funnel (830). When the dealer finishes placing the card
stack (605) onto the first card-receiving surface (110), the
first card-receiving surface (110) 1s vertically translated
downwards. As the first card-receiving surtace (110) 1is
lowered, the cards (600) in the card stack (605) are “squared
up” by the tapering of the side surfaces (840) of the card
tfunnel (830). By the time the entire card stack (605) has been
lowered through the first shape (812) of the top aperture
(810), the card stack (605) 1s “squared up” and i1s ready to
be mtermixed.

To cut the card stack (605) into a first sub-stack (610) and
a second sub-stack (620), the first push surface (300) is
positioned 1n its mitial first push surface position and the
second push surface (400) 1s positioned in 1ts mitial second
push surface position. The means to linearly translate the
first card-receiving surface (940) translates vertically the

first card-receiving surface (110) so that a portion of the card
stack (605) 1s aligned below the bottom edge (310) of the

first push surface (300) (the first sub-stack (610)) and a
portion of the card stack (605) 1s aligned above the bottom
edge (310) of the first push surface (300) (the second
sub-stack (620)). When the first card-receiving surface (110)
translates from the top aperture (810) of the housing (800),
the first card-receiving surface (110) translates vertically
downward. At this point, the first card-receiving surface
(110) and the second card-receiving surface (210) are not
necessarily flush. This “ofl-set” determines the height varia-
tion between the first sub-stack (610) and the second sub-
stack (620) after being cut from the card stack (6035). FIG.
13 shows a front sectional view of the housing (800), where
the first card-receiving structure (100) has translated the card
stack (605) so that a portion of the card stack (6035) 1s aligned
below the bottom edge (310) of the first push surface (300)
(the first sub-stack (610)) and a portion of the card stack
(605) 15 aligned above the bottom edge (310) of the first push
surtace (300) (the second sub-stack (620)).

The first push surface (300) then translates towards the
second edge (114) of the first card-receiving surface (110),
coming 1n contact with the portion of the card stack (605)
aligned above the bottom edge (310) of the first push surface
(300) (the second sub-stack (620)). The second sub-stack
(620) 15 translated towards the second edge (214) of the
second card-receiving surface (210) until 1t 1s positioned
onto the second card-receiving surtace (210). The second
sub-stack (620) 1s now positioned adjacent to the first
sub-stack (610). The second push surface (400) provides a
stop point for the second sub-stack (620) and prevents
turther translation. The cards (600) 1n the card stack (605)
below the bottom edge (310) of the first push surface (300)
do not translate and remain over the first card-receiving
surface (110)—the first sub-stack (610). FIG. 14 shows a
front sectional view of the housing (800), where the {first
push surface (300) has translated the second sub-stack (620)
onto the second card-receiving surface (210).

Once the second sub-stack (620) 1s positioned onto the
second card-recerving surface (210), the first push surface
(300) returns to its mitial first push surface position. The first
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card-rece1ving surface (110) 1s vertically translated upwards
until the first card-receiving surface (110) and the second
card-receiving surface (210) are substantially flush. This
also means that the bottom (616) of the first sub-stack (610)
and the bottom (626) of the second sub-stack (620) are

substantially flush. FIG. 15 shows a front sectional view of
the housing (800), where the first card-recerving surface
(110) 1s aligned to the second card-receiving surface (210)
so that the first sub-stack (610) 1s adjacent to the second

sub-stack (620).
The nterleaving of the cards (600) of the first sub-stack

(610) and the second sub-stack (620) begins by having the
shaft (520) positioned below the first card-receiving surface
(110) and the second card-receiving surface (210). The shaft

(520) 1s translated upwards by the means to linearly translate

the card-edge lifting structure (910). Once the shaft (520)
comes 1nto contact with the bottom (616) of the first sub-

stack (610) and bottom (626) of the second sub-stack (620),
the shaft (520) continues to translate upward, lifting the
second edge (614) of the first sub-stack (610) and the first

edge (622) of the second sub-stack (620). FIG. 16 shows a
front sectional view of the housing (800), where the shaft
(520) of the card-edge lifting structure (500) 1s being trans-
lated upwards, lifting the second edge (614) of the first
sub-stack (610) and the first edge (622) of the second
sub-stack (620).

As the shaft (520) translates upward, the first push surface
(300) translates towards the second edge (114) of the first
card-receiving surface (110) so that the first sub-stack (610)
1s pushed, and the second push surface (400) translates
towards the first edge (212) of the second card-receiving
surface (210) so that the second sub-stack (620) 1s pushed.
These movements push the first sub-stack (610) and the
second sub-stack (620) towards each other. These move-
ments force the second edge (614) of the first sub-stack
(610) and the first edge (622) of the second sub-stack (620)
to mterleave when the cards (600) from the first sub-stack
(610) and the second sub-stack (620) fall. F1IG. 16 shows the
first push surface (300) translating towards the second edge
(114) of the first card-receiving surface (110) so that the first
sub-stack (610) 1s pushed, and the second push surface (400)
translating towards the first edge (212) of the second card-
receiving surface (210) so that the second sub-stack (620) 1s
pushed.

When the shait (520) reaches a certain height relative to
the first card-receiving surface (110) and the second card-
receiving surface (210), the edges of the cards (600) at the
bottom (616) of the first sub-stack (610) and the bottom
(626) of the second sub-stack (620) fall past the shatt (520).

As the cards (600) fall, the cards (600) from the first
sub-stack (610) and the second sub-stack (620) interleave,
creating an interleaved card stack (630). The shaft (520)
continues to lift until all the cards (600) from the first
sub-stack (610) and the second sub-stack (620) fall creating
an 1terleaved card stack (630). This interleaving positions
the cards (600) from the first sub-stack (610) and the second
sub-stack (620) partly onto each other. It 1s necessary to
“square up” the interleaved card stack (630) into the card
stack (605) and to reposition the card stack (605). FIG. 17
shows a front sectional view of the housing (800), where the
cards (600) from the bottom (616) of the first sub-stack (610)
and cards (600) from the bottom (626) of the second
sub-stack (620) have fallen past the shait (520) and inter-
leaved 1nto an interleaved card stack (630). FIG. 18 shows
an enlarged view of the interleaved card stack (630), where

cards (600) from the first sub-stack (610) and cards (600)
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from the second sub-stack (620) have been interleaved nto
an interleaved card stack (630).

As the cards (600) fall and the shaft (520) translates

upward, the first push surtace (300) may continue to trans-
late towards the second edge (114) of the first card-receiving
surface (110) and the second push surface (400) may con-
tinue to translate towards the first edge (212) of the second
card-recerving surface (210). This translation maintains the
second edge (614) of the first sub-stack (610) substantially

flush against the card separator wall (5310) and the first edge
(622) of the second sub-stack (620) substantially flush
against the card separator wall (5310). This allows for a more
controlled card falling process.

Once all the cards (600) from the first sub-stack (610) and
the second sub-stack (620) have fallen and interleaved,
creating an interleaved card stack (630), the cards (600) are
“squared up” and repositioned in the card intermixing device
(90) to continue the card intermixing process or to finish the
card intermixing process. There are at least two methods to
“square up” the cards (600) from the first sub-stack (610)
and the second sub-stack (620) into the card stack (605) and
to reposition the card stack (605) as described 1n the 2nd and
3rd Paragraph of SubSection Squaring Up and Reposition-
ing.

Once the card stack (6035) has been repositioned onto the
first card-receiving surface (110), either a) the mtermixing of
the cards (600) 1s completed or b) the intermixing of the
cards (600) continues and the card stack (605) goes through
another intermixing cycle of the mtermixing process.

When the intermixing of the cards (600) 1s completed, the
card stack (605) 1s translated for removal from the housing
(800). This translation may be automatic or on-demand. An
on-demand option allows the card stack (603) to remain
within the housing (800) after intermixing to eliminate the
potential of the card stack (605) being hit and knocked over
or being tampered. This on-demand option may be activated
through the interface operatively connected to the computer

controller (1000).

When the housing (800) comprises a top surface (820)
and a top aperture (810), the first card-receiving surface

(110) 1s translated vertically so that the card stack (605) can
be accessed through the top aperture (810) of the top surtace
(820) of the housing (800). The card stack (605) emerges
from the housing (800) and the dealer can remove the card
stack (605) from the first card-receiving surface (110). If the
second shape (814) of the top aperture (810) 1s present, the
second shape (814) of the top aperture (810) and the finger
notch (122) of the first card-receiving surface (110) allow
the dealer to place a finger or a thumb under the card stack
(605) for easier removal. If the card funnel (830) 15 present,
the card stack (605) emerges through the top aperture (810)
and the bottom opening (834) of the card funnel (830).

When the housing (800) comprises a side surface (860)
and a side aperture (870), the first card-recerving surface
(110) 1s translated vertically so that the card stack (605) can
be accessed through the side aperture (870) of the side
surface (860) of the housing (800).

If the intermixing of the cards (600) continues, the first
card-receiving surface (110) 1s translated vertically by the
means to linearly translate the first card-receiving surface
(940) so that a portion of the card stack (603) i1s aligned
below the bottom edge (310) of the first push surface (300).
The mtermixing process continues as described previously
in the 13th Paragraph of SubSection Inside the Housing

(800).
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Claritying Comments

While the foregoing written description of the invention
enables a person having ordinary skill 1n the art to make and
use what 1s considered presently to be the best mode thereof,
those of ordinary skill 1n the art will understand and appre-
ciate the existence of variations, combinations, and equiva-
lents of the specific embodiment, process, and examples
herein. The invention should therefore not be limited by the
above described embodiment, process, and examples, but by
all embodiments and processes within the scope and spirit of
the 1nvention.

The inventions shown and described herein may be used
to address one or more of such problems or other problems
not set out herein and/or which are only understood or
appreciated at a later time. The future may also bring to light
currently unknown or unrecognized benefits which may be
appreciated, or more fully appreciated, in association with
the inventions shown and described herein. The desires and
expected benefits explained herein are not admissions that
others have recognized such prior needs, since mvention and
discovery are both inventive under the law and may relate to
the 1nventions described herein.

I claim:

1. A card mtermixing device that intermixes cards of a
card stack by cutting the card stack 1nto a first sub-stack and
a second sub-stack comprising:

(a) a housing; the housing comprising: an aperture;

(b) a first card-receiving structure, the first card-receiving

structure comprising;:

(1) a first card-recerving surface, the first card-receiving
surface comprising:

(1) a first edge;

(2) a second edge;

(11) a means to linearly translate the first card-receiving
surface;

(1) where the means to linearly translate the first
card-recerving surface 1s connected to the first
card-recerving surface,

(2) where the means to linearly translate the first
card-recerving surface translates vertically the
card stack,

(11) where the first card-receiving surface can be
accessed through the aperture of the housing, and the
card stack can be placed onto the first card-receiving
surface,

(¢) a second card-receiving structure, the second card-
receiving structure comprising:

(1) a second card-receiving surface, the second card-
receiving surface comprising;:

(1) a first edge;

(2) a second edge;

(d) a first push surface; where the first push surface
translates cards from the card stack,

(¢) a means to linearly translate the first push surface;
where the means to linearly translate the first push
surface 1s connected to the first push surface,

(1) a second push surface; where the second push surface
translates cards from the card stack,

(g) a means to linearly translate the second push surface;
where the means to linearly translate the second push
surface 1s connected to the second push surface,

(h) one or more card-edge lifting structures, each card-
edge lifting structure comprising:
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(1) a shatft;

(11) a card separator wall;

(111) a means to linearly translate the shaft;

(1v) where the shaft 1s pivotally connected to the means

to linearly translate the shalft, d
(v) where the shait vertically translates either a second
edge of the first sub-stack, a first edge of the second
sub-stack or both,
(1) a gap:

(1) where the gap 1s located between the second edge of
the first card-receiving surface and the first edge of
the second card-receiving surface,

(11) where each card-edge lifting structure vertically
translates within the gap.

2. The card intermixing device described 1n claim 1,

(a) wherein the housing further comprises: a top surface;

(b) where the aperture 1s located on the top surface

(c) where the card stack 1s placed on the first card-
receiving surface through the aperture 1n the top sur-
face.

3. The card mtermixing device described 1n claim 2,

(a) wherein the housing further comprises a card funnel,
the card funnel comprising:

(1) a top opening;

(1) a bottom opening;

(111) a first side surface;

(1v) a second side surface;

(v) a third side surface;

(v1) an aperture;

(vi1) where the card stack can be placed into the card
funnel through the top opening and the aperture of
the card funnel,

(b) where the card funnel has a pyramid frustrum shape,
(c) where the bottom openming of the card funnel 1s aligned
with the aperture of the top surface of the housing.

4. The card mtermixing device described 1 claim 3,
(a) wherein the card funnel further comprises:

(1) a fourth side surface, the fourth side surface com-
prising a notch;

(11) where the fourth side surface i1s coplanar to the
aperture of the card funnel.
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5. The card mtermixing device described in claim 3,

(a) wherein the first card-receiving surface further com-
Prises:

(1) a channel;

(b) where the channel is oriented from the first edge of the
first card-receiving surface to the second edge of the
first card-receiving surface.

6. The card intermixing device described 1n claim 3,

(a) wherein the shaft has a triangular prism shape.

7. The card mtermixing device described in claim 3,

(a) wherein the shait has an asymmetrical cross section
with reference to the card separator wall.

8. The card mtermixing device described in claim 3,

(a) wherein the shaft has a symmetrical cross section with
reference to the card separator wall.

9. The card mtermixing device described in claim 3

further comprising:

(a) a means to sanitize cards.

10. The card intermixing device described 1n claim 3:

(a) further comprising a first push surface vibration actua-
tor and a second push surface vibration actuator;

(1) where the first push surface vibration actuator 1s
operatively connected to the first push surface;

(11) where the second push surface vibration actuator 1s
operatively connected to the second push surface,

(b) wherein each card-edge lifting structure further com-
prises a card-edge vibration actuator;

(1) where the card-edge vibration actuator 1s operatively
connected to the shaft.

11. The card intermixing device described in claim 1,

(a) wherein the housing further comprises a side surface;

(b) where the aperture 1s located on the side surface;

(c) where the card stack 1s placed on the first card-
receiving surface through the aperture 1n the side
surtace.

12. The card intermixing device described 1n claim 1,

(a) wherein the second card-receiving structure further
comprises a means to linearly translate the second
card-recerving surface;

(1) where the means to linearly translate the second
card-receiving surface translates vertically.
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